Résumé. 2014 Une théorie de milieu effectif pour l'amplitude du bruit 1/f est formulée pour le problème du réseau aléatoire de résistances. Au voisinage du seuil de percolation pc, l'amplitude du bruit diverge comme (p -pc)-03BA, avec 03BA = 1 pour le modèle de sites ainsi que le modèle de liaisons. L'exposant 03BA est calculé dans le cadre de deux transformations de renormalisation. L'observation possible du comportement prédit est discutée dans le cas des mélanges isolant-métal et des cermets.
1. -Flicker (1//) noise [1] refers to the frequency spectrum of excess voltage fluctuations measured when a constant current is applied to a resistor. That spectrum almost always has a power law form OJ -ex with (x close to unity. The origin of this power law has been the subject of innumerable controversies and remains not very well established. Recently [2] , a simple model for the magnitude of this noise in random resistor networks has been introduced. This model is based on two well established properties of 1// noise : it is resistance noise [3] and the resistance fluctuations are correlated over microscopic distances only [4] . The simplest version of the model can be formulated as follows. The resistances, all assumed to have the same value r, fluctuate independently in time on each bond with a correlation function ( 5~((u) br~(-OJ) &#x3E; = p2(W) 6
As long as each bond resistance fluctuates independently with the same spectrum, the explicit frequency dependence can be removed and will not be considered anymore. The magnitude of the relative noise for the overall resistor network is defined by SR = 5jR.~ &#x3E;it , where Rand 6R are respectively the overall resistance and its time fluctuation.
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A general expression for SR has been obtained [2, 5] :
Here ia denotes the current that flows in branch a in the steady-state without resistance fluctuations. Using equation (1) In the configuration considered, the whole network can be viewed as an equivalent circuit containing two parallel branches. The first is represented by (g~, s,) and the second corresponds to the infinite effective network where the branch I has been deleted. Let us denote by g' = exgm, s' = ~m the second branch parameters, where a and # are numerical factors given by the coordination number z of the lattice. According to the composition rules for conductances and [2] relative noises, the conductance gtot of the equivalent circuit and its relative noise st., are given by Therefore, gm and Sm are given by the solution of the EMT equations Here, p(g,, s,) denotes the joint probability distribution of g1 and s, for an individual bond l. As it should be, equation (6) does not involve s, and reduces to the known result [7] . Equations (6) and (7) hold in general for an arbitrary distribution p(g,, s,). In the following we shall consider the case of randomly diluted networks where g, = g, s, =.s with probability p and g, = '0, s, = 0 with probability 1 -p. Equation (6) gives the following expression for gm :
Using the known value a = Z ~ 2 2
for regular lattices of coordination number z, we recover the EMT threshold Pc = 2/z and the corresponding slope z/(z -2) at p = 1.
For the same distribution p(g,, s,), equation (7) In equation (14) Assuming a binary distribution of conductances g, and relative noise si (g, = go, sl = so with probability p, and zero with probability 1 -p) one can follow the renormalized probability distribution p,,(g) and p,,(s) associated with the « iterated Wheatstone bridge ».
Let 4. -It is clear that the hierarchy of exponents (Ref. [2] ) pertaining to the scaling behaviour of the quantities G2n = ~ i~ n can be calculated following the same line of ideas outlined in this paper. Our results have implications for ongoing experiments in real materials such as metal-insulator mixtures [ 13] or Ni-A120 3 cermets [ 14] , where the measurement of the flicker noise may be useful. First, the measurement of s(p) as function of the metallic filling fraction will provide a fine tool for the geometry of the structure. In fact, as shown in equation (1) , the magnitude of the relative noise is more strongly affected by the current pattern than by the squared conductance. The inhomogeneities of the current distribution are more and more enhanced as n increases. In this respect, not only the critical region (p -Pc) but already the region of small disorder (p -1) is of great interest. Simultaneous measurement of both g(p) and s(p) is certainly of some interest. Secondly, the measurement of s(p) will shed some light on the microscopic origin of the flicker noise : does it originate from the contacts between grains (e.g. in carbon films) or from intragrain fluctuations ? Note that in addition to real materials, experimental simulations can also be performed. For instance such measurements can be carried out on graphite-coated paper [ 15] on which calibrated holes are randomly cut out (site problem).
